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at the half way position, their propagation channels, physical-layer
solutions and BER-requirements may be different. These differences
underline the importance accurate power-sharing and control.
Let us denote the transmit SNR at SN1, SN2, RN, DN1 and DN2 as
γt,S1 = 10log10(SNRt,S1), γt,S2 = 10log10(SNRt,S2), γt,R =
10log10(SNRt,R), γt,D1 = 10log10(SNRt,D1) and γt,D2 =
10log10(SNRt,D2), respectively. We also deﬁne the transmit SNR
difference between SN1 and RN, as well as that between SN2 and
RN as:
∆S1R = γt,S1 − γt,R
10log10(δS1R) = 10log10(SNRt,S1/SNRt,R) , (17)
and
∆S2R = γt,S2 − γt,R
10log10(δS2R) = 10log10(SNRt,S2/SNRt,R) , (18)
respectively. From Eqs. (17) and (18), we can compute the average
transmit SNR as:
SNRt =
SNRt,S1 + SNRt,S2 + SNRt,R
3
=
SNRt,R (δS1R + δS2R + 1)
3
. (19)
Hence, once we know the target average transmit SNR as well as
δS1R and δS2R, we can compute the transmit SNR at the RN from:
SNRt,R =
3 SNRt
δS1R + δS2R + 1
. (20)
Similarly, we can determine the transmit SNR values at SN1 and SN2
from:
SNRt,S1 =
3 SNRt δS1R
δS1R + δS2R + 1
(21)
SNRt,S2 =
3 SNRt δS2R
δS1R + δS2R + 1
. (22)
Note that when no power sharing is employed, all nodes use the
same transmit SNR, yielding SNRt,S1 = SNRt,S2 = SNRt,R =
SNRt.
The quantities ∆S1R and ∆S2R are determined based on the RN
location and hence they are dependent on the corresponding RDRPLR
factors. More speciﬁcally, ∆S1R is the difference of the RDRPLR
factors between the RD2 and S1D2 links:
∆S1R = 10log10(GRD2) − 10log10(GS1D2) . (23)
Similarly, ∆S2R is the difference of the RDRPLR factors between
the RD1 and S2D1 links:
∆S2R = 10log10(GRD1) − 10log10(GS2D1) . (24)
Note that we have GS1D2 = GS2D1 = 2 in the network topology
shown in Fig. 1. Hence, when the RN is situated at location ’C’ in
Fig. 1, we have ∆S1R = ∆S2R = 10log10(4)−10log10(2) = 3 dB.
The ∆S1R and ∆S2R values corresponding to different locations are
given in Table. I.
Our aim is to make sure that the received SNR for the RD1 (RD2)
link and that for the S2D1 (S1D2) link are always identical for any
combinations of the RDRPLR values GRD1 and GS2D1 (GRD2 and
GS1D2). The difference between the RDRPLR values is compensated
by the assignment of different transmit power levels.
Modulation 16-StQAM, 16DPSK
Mapping Set Partitioning (SP)
Coding TC
Constituent
Code
Half-rate Recursive Systematic Convolutional (RSC) code
Code Memory 2
Outer
iterations
2
Inner TC itera-
tions
4
Decoder Approximate Log-MAP
Symbols per
frame
1,200
Number of
frames
10,000
Channel Correlated Rayleigh fading channel
having a normalised Doppler Frequency of 0.01
RN Position: GS1R GS2R GRD1 GRD2 ∆S1R ∆S2R
(dB) (dB) (dB) (dB) (dB) (dB)
A 9.03 9.03 2.04 2.04 -0.96 -0.96
B 8.06 8.06 3.91 3.91 0.91 0.91
C 6 6 6 6 3 3
D 3.91 3.91 8.06 8.06 5.06 5.06
E 2.04 2.04 9.03 9.03 6.03 6.03
TABLE I
SYSTEM PARAMETERS.
III. SIMULATION RESULTS
The performance of the 16-StQAM-TC and 16DPSK-TC schemes
combined with the related NC schemes is investigated based on the
simulation parameters of Table I.
Fig. 4 shows the Bit Error Ratio (BER) performance of the 16-
StQAM-TC aided NC system, when employing RNs at different
locations shown in Fig. 3, at a given SNR per bit of Eb/N0 = 13 dB.
When R is located at ’E’, which is in the middle of DN1 and DN2,
the BER of the NC scheme without power sharing is the highest
compared to other locations. As seen in Fig. 4, when the RN is located
at ’C’, which is in the centre of the butterﬂy-topology of Fig.3, the
best BER performance is obtained for the scheme operating without
power sharing. The dotted line illustrates the BER performance of
the system invoking power sharing. It is worth noting that a RN
situated at location ’D’ would attain the best performance amongst
the ﬁve locations considered in the presence of power sharing. This
is because at location ’D’ we have dS1R ≈ dS1D2, which means that
the received SNR at the RN is almost identical to that at the DN2,
when SN1 broadcasts its signals to RN and DN2.
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Fig. 4. BER performance in the case of Eb/N0 = 13 dB with different
RN position over correlated Rayleigh channels using system of Fig. 3 and
simulation parameters of Table I.
Fig. 5 shows the BER versus Eb/N0 performance of the proposed
hybrid system, when communicating over correlated Rayleigh fading